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Preliminary and Short Report
THE MOVEMENT OF THE NAIL BED
NARDO ZAIAS, M.D.*
The matrix produces the nail plate which grows
distally and glides over the nail bed incorporating
in its ventral surface cornified cells from the bed.
The belief that the nail bed epidermis is capable
of distal motion is based mainly on the observa-
tions of small hemorrhages in tbe nail bed and on
the experimental data of Krantz (1) and Kligman
(2). The present study indicates, however, that
there is no independent mobility of the nail bed
epidermis.
moved leaving a distal portion attached to part
of the nail bed and hyponychium (Fig. la). On
another finger, one half of the nail plate was care-
fully avulsed (Fig. 2a). Dots on the nail bed and
the nail plate were made with silver nitrate and
the movements of these markers were observed
and photographed at weekly intervals. Portions of
the nail plate were removed with the aid of a
jeweler's saw and rounded scalpel. Great care was
taken to minimize trauma to the underlying bed.
aEsuaTs
Figures la and b show that the distal portion
of the nail plate Lttached to the nail bed and
hyponychium remained stationary for 2 weeks,
Fio. la. Careful removal of transverse portion
of nail plate distal to lunnla.
FIG. lb. Four weeks later the distal portion is
still attached to nail bed.
FIG. lc—d. Diagramatic drawing showing that
the distal portion of the nail plate remained sta-
tionary while the nail plate grew out.
MATEaIALS AND METHODS
Two healthy human volunteers were used for
this study. In each subject, a transverse portion of
the fingernail, just distal to the lunula, was re-
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Fio. 2a. Half of the nail plate was removed,
including the soft, newly formed nail plate under
the proximal nail fold.
Fio. 2b. Five weeks after nail removal the more
distal dots are not moving with the corresponding
dots on nail plate; the more proximal dots are.
and finally, was pushed off by the oncoming nail
plate 4½ weeks after surgery. This experiment in-
dicates that the nail bed did not move distally.
See diagrams (Figs. ic and d).
In the experiment in which one half of nail was
avulsed, the marked dots moved in a pattern also
suggesting that the nail bed has no distal motion.
The middle and the distal sets of dots remained
in approximately the same area on the bed while
the corresponding sets of dots on the nail plate
moved distally (Figs. 2a and b). The most proxi-
mal sets of dots moved at about the same rate as
the corresponding dots on the nail plate. The
diagram summarizes the movement of the dots
(Fig. 3).
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DISCUSSION
Removal of the nail plate undoubtedly results
in some damage to the nail bed inducing regenera-
tive activity (3). The relatively inactive normal
nail bed epidermis responds to trauma in the same
manner as epidermis elsewhere, with an increased
rate of cell division and parakeratosis (3). The
thickened horny layer over the nail bed detaches
easily. This may account for the results obtained
by Kligman (2) who removed a section of nail as
in Figure la and b leaving the distal portion
slightly attached tn the hyponychium and nail
bed. He found that this distal portion fell off be-
fore the proximal nail plate came near it. He as-
sumed that the nail bed and hyponychium moved
distally.
Krantz (1) removed the distal 2/ of one side
of the nail plate and measured the distance at two
week intervals from 2 fixed points on the nail bed
c::' Original polition of marker
Fm. 3. Diagramatic drawing summarizing the
movements of dot in Figs. 2a and b. Dotted areas
mark original dots, while solid areas their position
5 weeks later.
and the edge of the remaining nail plate to a line
on the finger. He found that the greatest move-
ment occurred in the nail plate. The more distal
nail bed points moved half that distance. He as-
sumed that this was the result of independent
nail bed motion rather than trauma to the nail
bed or "pressures" exerted by the advancing nail
plate.
Small hemorrhages in the nail bed are sand-
wiched between the ventral portion of the nail
plate and the cornified cells (5, 6) resulting from
the regenerative response of the nail bed epi-
dermis. These nail bed cells interlace with the
ventral portion of the nail plate and are dragged
distally by it. The clot, therefore, moves at the
same rate as the nail plate (3).
Further evidence for the lack of distal motion
of the nail bed is provided by previous studies on
the regeneration of the primate nail (3). After
avulsion of the nail plate, a clot formed over the
nail bed. This clot remained stationary until the
newly formed plate grew distally and pushed it off.
In Figures 2 and 3 both sets of proximal dots
are at approximately the same position. This
would suggest that the marker on the naked side
moved distally. A possible explanation is that the
dot on the naked side was pushed distally at an
accelerated rate by the newly formed nail plate
and was coincidentally at the same location as the
dot on the nail plate which moves at a normal
rate.
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